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COSMOS
The 2 Deg2 HST/ACS Survey

Evolution of Galaxies, AGN, Dark matter
as a function of large-scale structure

and redshift (z = 0.5 - 4)
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2Goals

Principal Science Goals:
l Assembly of galaxies, clusters and dark matter on 

scales up 1014 Msun - well-sampled w/ redshift

l Evolution of galaxy morphology, merging and star 
formation as functions of LSS environment and redshift

l Reconstruction of dark matter distribution and 
properties out to z > 1

l Evolution of AGN and the relationship between black 
hole growth and galaxy evolution



Anton Koekemoer, STScI
Widefield Imaging from Space, Berkeley, 18 May 2004

3Context

Numerous past investigations of:
l LF (z)

l SFR (z)

lMorphology (z)

 but studying evolution w/o LSS context ! 

Merging and interactions drive evolution

⇒ Designed large-area survey to address this
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4Area

 How large an area?
l ∆z = 0.02 ⇒ 80 Mpc depth

l Avoid cosmic variance ⇒ image > 1°, Frenck et al 2002
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Observational 
argument :

<d>L* = 7 Mpc (z=0)

⇒ 7' (z=1) 
⇒ 4' (z=3)
⇒ 1 L*

for  ~1000 gal.
⇒ ~ 1 deg

Prob. of mass structures
as function of field size:

⇒ Need >1 deg to sample all structures
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7Strategy

Survey design:
l 2 deg2 to cover largest LSS at z ~ 1 - 2

l HST/ACS (40962 pix) - 600 pointings:
– 1 orbit (2000s) / pointing, 4 dithered exp’s

– F814W (“wide I”) ≈ SDSS i+z

– 50 mas/pixel ⇒ 1010 pixels total (~103 - 104 pix / L* galaxy)

l high sensitivity (I > 27 mag, 10σ)
– morphology of L* galaxies for z < 2

l sensitivity + area:
– 106 galaxies

– also enough area to cover unusual objects at higher z

l equatorial (10h00m, +2°12’) ⇒ multi-λ obs from all tel.
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8Multi-λ dataset
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As of

18 May 2004:

270 orbits:
– 261 F814W (I)

– +9 F435W (g)

Total # pixels:

~ 4.5 x 109

Coverage:

I: 1.0 •°

g+I: 100 •’

1°

THE LARGEST 
HST FIELD!!!!
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13single orbit i-band
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Subaru
1.5x1.5 deg
0.7'' res.

(Taniguchi)
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XMM -

0.5 -- 10 kev

2003/04 -
1.4 Msec total
PI: G. Hasinger



Anton Koekemoer, STScI
Widefield Imaging from Space, Berkeley, 18 May 2004

16

XMM

red --
0.5-2 kev

green --
2-4.5 kev

blue --
4.5-

10kev

339 sources 
detected
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17Prelim. LSS results

 Using Subaru phot-z’s (Scoville, Mobasher et al)



 The 2-band
 dataset:
 3x3 g+I
 AB~27 (10σ)

 100 sq ’
 6x108 pixels
 (scale=0.5;
 25 mas/pix)

 10’
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20Summary

 Status:
l COSMOS is now the largest contiguous HST field ever 

observed - 1° x 1° (4x larger than GEMS..sorry GEMS!)

l Cyc 12 in hand (270 orbits), total 600 by end Cyc 13

 Properties:
l F814W to AB ~ 27  (10σ)

l Full dataset equivalent to a few SNAP pointings

l 2 million galaxies, 3400 X-ray AGN, 120 clusters

 For all information see:
http://www.astro.caltech.edu/~cosmos/




